The present study focuses on sediment grain size, microfossil content and heavy minerals present in the sediments collected from a trench in the southeast coast of India in order to identify the frequent extreme wave events (e.g. storm surge, cyclone, tsunami, etc.). Two different depositional events were identified at different depths with distinct sedimentological, mineralogical and microfossil characteristics. These geological features further improve the understanding of depositional sequences in this region.
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The evidences for extreme wave events that often occur in the coastal regions are very crucial in determining the type of deposition and its related characters. In recent years several researchers have taken different approaches supporting the idea of using multi-proxy tools to identify these events. Identification of such extreme events lies in the basic principles of lithostratigraphy, sedimentology, faunal assemblage, geochemistry and radio carbon dating (e.g. Chagué- Goff et al., 2002; Goff and McFadgen, 2002; Radtke et al., 2003; Ruiz et al., 2005) . Studies to delimit different high energy events (i.e. tsunami, flood events) especially use foraminifera and ostracods to distinguish their nature (Clague et al., 1999; Nagendra et al., 2005 , Ruiz et al., 2005 Kortekaas and Dawson, 2007; Ruiz et al., 2010) .
The present study documents the evidences of extreme wave events in the Velanganni coast in the southeastern part of India based on micropaleontological, sedimentological and mineralogical tools. The regional map (Figure 1) indicates the regions that were flooded during the 2004 December Indian Ocean tsunami as well as the areas that could possibly be inundated during high energy waves. As part of a larger investigation for high energy events, 202 202 82-93 cm (black sand), 94-99 cm (white sand), 100-111 cm (coarse river sand), 112-130 cm (black sand) and 131-135 cm (fine white sand) (Figure 2) .
The samples were oven dried to 40 °C and used for the identification of foraminifera and ostracod species. The microfossils were subsequently photographed using a scanning electron microscope (JEOL-JSM 6360). Likewise, heavy minerals were identified after the sample was sieved and separated using bromoform. Microfossils were subsequently identified under an optical microscope to obtain the total abundance in each sample (Milner, 1962a (Milner, , 1962b . Granulometric analysis suggested the presence of dominant sand size sediment.
In this study, we focus on the sediment present at depths of 37-63 cm and 111-130 cm. Both layers present an upward fining sequence with fine sand at the base and increasing many studies have been initiated by the researchers of the Department of Geology from the University of Madras, Anna University and the Earth System Sciences Group in Chennai (India) all along the coastal regions in south India. Earlier studies in this region have already focused on the microfossil assemblages (Nagendra et al., 2005; Hussain et al., 2010) . A 1.2 × 1.2 m vertical trench was excavated to identify the depositional sequence in this region where the mean sea level (m.s.l.) is almost equal to that of the present day sea level. In the litho-section, samples were selected based on the colour of the soil and grain size distribution (by direct eye observation). Overall, 12 sediment samples were collected at: 0-10 cm (loose sand with grass roots), 11-22 cm (red sand), 23-31 cm (white sand), 32-37 cm (light yellow sand), 38-63 cm (light yellow sand), 64-71 cm (coarse red sand), 72-81 cm (fine grained red sand), the abundance of silty sand and clay towards the top. The sediments at depths of 37-63 cm showed the presence of the foraminifers Ammonia beccarii, Elphidium norvangi and Quinqueloculina lamarckiana. The ostracod taxa comprised Neomonoceratina iniqua and Tanella gracilis (Figure 3a-g, 4) . The sediment at 111-130 cm depth yielded the foraminifers Ammonia beccarii, Quinqueloculina lamarckiana, Q. seminulum, Q. sp., Elphidium sp., Parallina hispidula and ostracod species such as Neomonoceratina iniqua and Caudites javana (Figure 3a-g ). Earlier reports suggest that these microfossils are often found in the inner shelf regions (Ruiz et al., 2004; Nagendra et al., 2005; Hussain et al., 2006) and that they are brought into the continental area during transportation or movement of high velocity waves. The ostracod carapace-valve ratio of 60.28 % in adult and juvenile shells in the present study also supports the fact that these deposits belong to extreme wave events (e.g. McKenzie and Guha, 1987; Ahmad et al., 1991; Hussain and Rajeshwara, 1996; Srinivasalu et al., 2007) . The taxonomic features of these microfossils indicated that many are broken or many are complete with both shells retained; this might be due to their transportation during different extreme events in the coastal region indicating abrupt changes from normal conditions.
Heavy minerals are more abundant in sediment collected at depths of 37-63 cm (27.06 %) and 111-130 cm (23.16 %). The heavy mineral assemblage comprises tourmaline, zircon, rutile, garnet, magnetite, ilmenite and chlorite (Figure 4) . Additionally, the presence of lighter mica flakes suggests that they possibly represent the final phase of deposition due to the higher specific gravity of the heavy mineral and micas are also dominant in the upper part of the sequence which is also finer-grained in nature. The lighter minerals float in the water column for some time before their deposition on the upper part of these layers.
Our results clearly suggest that the sediment present at depths of 37-63 cm and 111-130 cm represent two different phases of deposition during/after extreme wave events, where the sediment, heavy minerals assemblage and the microfossils are transported to the continental region and deposited subsequently. However, more studies are also needed in this region to ascertain the exact provenance of the sediment and further radiometric dating is required to know the age of these deposits. 
